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PARACOLON INFECTION, TOGETHER WITH THE REPORT 
OF A FATAL CASE, WITH AUTOPSY. 

JIy Warfield T. Lonocofb, M.D., 
or run adelphia. 

(From tho Ayer Clinical Liboralorjr, Tcnmylranla Hospital.) 

Within tho last fow year* careful hacterlologicnl investigations 
mndo upon tho blood of typhoid fovor patients lmvo shown that in a 
smalt number of eases, nono of which givo tho Widal reaction, an 
organism can bo cultivated from tho blood, during lifo, which differs 
in many essential points from bacillus typhosus. This organism was 
first accurately described by Widal, who called it bacillus paracoli. 
Recently SchoUmilllcr has substituted tho namo of paratyphoid bacil¬ 
lus, and proposes to call those cases in which tho bacillus occurs 
« paratyphoid fever,” to distinguish them from truo typhoid fever. 
Two of these*' paratyphoid ” or " paracolon ” infections lmvo occurred 
at tho Pennsylvania Hospital, tho first of which resulted fatally. For 
tho clinical notes of this ease I am indebted to Dr. J. C. Wilson, and 
for tho other to Dr. Frederick A. Packard. 

Case I.—Natalie C., Italian laborer, aged twonty two years. Tho 
patient was admitted to tho Pennsylvania Hospital March D, 1902, and 
entered tho servlco of Dr. J. C. Wilson. Tho patient spoko only an 
Italian dialect, and it was difficult to obtain a history of his Illness. 
A friend stated that eight days beforo admission tho patient had had a 
chill, followed by hca<lacho, and pain in tho abdomen and right shlo. 
Ho had also had nose-bleed. Physical examination iliowou a well* 
developed man, with slightly flushed checks and moist-coatcd tonguo. 
About tho upper lip and nlie of tho noso wero a fow herpetio vesicles. 
Tho lungs wero resonant and free from rfllcs ; tho heart sounds wero 
clear. Over tho abdomen, chest, and back wero a fow suggestive rose- 
spots, and tho spleen was distinctly pnlpnble, Temperature, 100° F. j 
respirations, 32; pulse, 120. Tho urino was acid, of 1020 spcclfio 
gravity, and contained no albumin, sugar, or casts. 

March 10/A. Patient is delirious and shows intense excitement dur¬ 
ing his baths. Leucocytes, 5900. Widal reaction negative. 

Ilf A. Tho delirium still continues, but tho patient is less violent. 
Ho lies In a semi-stu porous condition approaching coma vigil. Howels 
havo not moved since admission. At 4 r.M., blood cultures from 
median basilic vein. In all bouillon fiasks, seven in number, an 
actively motile typlioid-liko bacillus. 

12/A. Patient’s general condition is much worse; pulso extremely 
weak ; completely unconscious. Immediately beforo death, on March 
13th, at 5.30 a.m,, tho rectal temperaturo was 108° F. 

Tho following is an abstract from tho notes nmdo at autopsy twenty- 
eight hours After death: 
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General paracolon infection; congestion and oedema of lungs; acute 
splenic tumor; parenchymatous degeneration of liver ana kidneys; con * 
gestion of brain ; ascaris lumbricoides in intestine. The body is that of 
a well-built ninn, 175 centimetres in length. No abrasion over the 
Hurface of tho body. About the lips and alto of noso are seen herpetic 
vesicles. Thcro la nothing of note in tho peritoneal, pleural, or peri¬ 
cardial cavities. 

Tho heart weighs 345 grammes. The muscle is exceedingly soft, so 
that when tho organ is held up by tho apex tho entire heart collapses 


CHART 1. 



about tho hand. Tho cavities and walls bear normal relations, and all 
tho valves aro thin and delicato. 

Both lungs present oxtremo congestion and moderate ccdema, but no 
areas of consolidation nro discovered. 

Tho spleen measures 174x12x7 centimetres, and weighs 460 
grammes. It is much enlarged and exceedingly soft. The capsule is 
smooth, dolicate, and grayish-red in color ; on section the pulp is soft, 
friable, and tho general cut surface is of a dull, reddish-gray color. 
Tho Malpighian bodies aro visible, and scattered through the spleen 
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pulp Are a few small hemorrhages. 
Increased. 


Tho trnbeculro do not appear 


The liver weighs 1810 grammes and measures 29 x 20 x 10 centi¬ 
metres. Tho organ is Increased in size, and its consistency is quito soft. 
Beneath tho capsule, which is not thickened, is seen a network of 
injected vessels. On section tho surfaco presents tho brownish-gray 
appearance characteristic of cloudy swelling. 

The kidneys together weigh 270 grammes and are aliko. Their 
consistency is much decreased, tho capsule strips readily, and tho sur¬ 
faco is smooth. On section they bIiow marked cloudy swelling. 

Intestine*, In tho colon the solitary follicles are visiblo ns small 
gray points, 1 millimetre in diameter. In tho small intestines there is 
no swelling cither of tho solitary follicles or Poyer*8 patches, and, with 
the exception of a few areas in which tho mucosa contains gas blebs, 
tho ileum, jojunum and duodenum show nothing abnormal. Tho 
appendix measures 10 centimetres in length, Its mucosa is apparently 
normal. Throughout tho large and sninll intestines largo numbers of 
ascaris lumbricoldes are found. 


Tho stomach and oesophagus nro apparently normal, 

Tho mesenteric glands are not enlarged and appear of normal con¬ 
sistency. A few of them crepitate, and on section are found to contain 
gas blebs, 

Tho vessels of tho brain are deeply congested, No exudate. 

The urinary bladder, prostate, seminal vesicles, testes, adrenals, 
pancreas, and trachea appeared normal, 

Bacteriological Examination. At autopsy cultures were made from 
the heart’s blood, lungs, liver, spleen, mesenterio glands, gntl-hladdor, 
and cerebral fluid, On plates from tho heart's blood, lung, liver, and 
spleen, numerous colonics developed of a typhoid-liko organism agree¬ 
ing exactly with tho bacillus isolated from tho blood during life, 
Tho colon bacillus was also present in tho liver, Plates from tho 
mesenterio glands, gall-bladder, and cerebral fluid gavo negative 
results. ThU typhoid-liko bacillus Is a small actively motilo organism 
that does not stain by Gram’s method. Tho morphology is Hint of 
bacillus typhosus. On agar plates tho surfaco colonies nro smnll, 
slightly raised, moist and gray, 1 to 2 millimetres In diameter. Under 
the No. 3 objective tho colonies arc palo brown, translucent and finely 

g ranular The deep colonies are small, gray, round, oval or lanceolato 
odies, being translucent undor tho No. 3 objective. Tho growth 
appears as a whitish moisture on potato, and in bouillon there is 
dlffuso clouding without pellicle formation. Gelatin is not liquefied. 
Litmus milk in tho first twenty-four hours is slightly acidified, hut at 
the end of forty-eight hours tho acidity does not increase, and there is 
a distinct greenish-blue cream ring. By tho third day tho milk regains 
its neutral tint, and after a week there is a faint alkaline reaction, 
which gradually deepens until by tho fourteenth day tho color is a dark 
navy blue. No further changes are noted after five weeks' growth. 

Fermentation tests wore mado in 2 por cent, glucoso, detrose. 
saccharose, lactose, and mannito bouillon. Glucoso, dextroso, and 

mannite are all fermented, but thoro is no fermentation either of 


lactose or saccharose. In glucose much less gas is formed with'this 
bacillus than with tho colon bacilli, tho latter being used for control 
tests. Indol is not formed. 
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Histological Examination. The heart muscle presents no special 
changes besides somo congestion and swelling of tno muscle fibres, in 
some of which the stria) are poorly marked. 

Tho lungs bIiow ext re mo congestion, with a moderate amount of 
coagulated serum filling the alveoli. 

The spleen is much congested, and tho Maijjlchinn^bodies are some¬ 
what increased in size. There is no cndothelioiu proliferation, and no 
red blood carrying cells aro found. 

Tho liver shows, besides tho general swelling and granulation of tho 
cells, multiplo focal necroses. Thcso areas usually occur in the middle 
zono of tho liver lobule, and vary from tho sizo of three or four liver 
cells to about one-sixth tho sizo of a liver lobule. The smallest foci 
appear as a granular moss taking tho cosin stain ; or aa two or three 
necrotic liver colls, which, although their nuclei refuso tho stain, still 
retain their architecture. 

Frequently a few leucocytes and fragmenting nuclei aro present, 
Tho liver colls immediately bordering theso areas show beginning 
necrosis; their nuclei aro cither contracted and deeply staining or are 
largo and practically refuso tho stain. Knryoklnesis is often present, 
In tho larger areas necrosis is much more extended, and tho central 
portion is ofton filled with leucocytes, fragmented nuclei, and a fino 
interlacing network of fibrils which take Weigert's fibrin stain. In no 
case, iiowover, is tho leucocytic infiltration excessive, and these cells 
aro usually con lined to tho periphery of the nreas, Tho capillaries 
lying between thcso foci contnin but few leucocytes and no thrombi. 
Cells of nil epithelioid typo aro entirely absent, No bacteria can bo 
found iu tho nreas, 

Tho kidney shows swelling and grnnulntion of tho tubular epithelium. 
Tho mesenteric glands are normal, In a fow of them open spaces are 
scon, which aro evidently produced by post-mortem ^ns formation, 
Tho lymphoid tissuo is not increased, and no eiidotlicliofu proliferation 
is present. 

Intestines. Sections were made through many of tho solitary follicles 
of tlio largo intestine and tho agmiimted follicles of tho ileum, but in 
no section wero definite lesions found. In ono or two sections tho 
lymphoid tissue was very slightly increased and iu tho germinal centres 
of tno largest ones, ono or two cndothoHoid cells wero found, These 

cells occurred in no other situations of tho intestinal wall. 

Cask If. —Adolph G., aged thirty-five years; laborer. Tho patient 
was admitted to tho Pennsylvania Hospital April 3, 1002. Tho family 
history was unimportant, and tho patient said ho had never before had 
any serious illness. Tho present nttack began three days before admis¬ 
sion, with slight chilly sensations, cough, headache, loss of appetite, and 
abdominal pain, The day before admission ho bad had nose-bleed, 
ttowcls wero constipated. 

On examination tho man appears well nourished; tho lips are dry 
and tho tongue is coated. Heart sounds clear. Lungs snow slight 
impairment of resonance nt tho bases on percussion, and numerous 
orepitnilt rAle 3 aro heard in thcso situations. Tho abdomen is sensitive 
to prossuro. Spleen is not palpable. A fow rose-spots are seen upon 
tho back. Temperature, 101° F.; respirations, 28; pulse, 92. Urine 
is acid, of specific gravity 1015; no sugar, a trace of albumin and a 
few epithelial costs. 
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April 6th, Widal reaction negative; leucocytes, 4200. 

7th, RAles still present over both lungs; sputum slightly blood 
tinged. 

vth. Widal reaction negative; leucocytes, 4400, 

1 4th. The patient begins to feel better, no tuberclo bacilli found in 
the sputum. Culture from median basilic vein; growth of a small 
actively motile bacillus which agglutinates with tho patient's scrum in 
1 to 200 dilutions, 

16 th, Widal reaction positive for H. typld in 1 to 20 till., negative 
at 1 to 60. 

23 d. Unovontful convalescence. 

Mat/ lsf. The pationt was again admitted to the hospital complain¬ 
ing of the same general symptoms which characterized tno first attack; 
but this time diarrhoea was also present. IIo had begun to feel sick 
two or three days after Ids dismissal, and since then had been gradually 
getting worso. Tho patient presents much the same appcaranco as ho 
did on his first admission, but besides tho coated tongue tho lips aro now 
covered with horpotio vesicles. Tho lungs aro clear to percussion, but 
a fow rillea nro heard over both sides. Tlio abdomen is not tender, but 
tho spleen is distinctly palpable, and a few rose-spots nro seen over tho 
abdomen. Urino acid, specific gravity 1012; moderato trnco of 
albumin ; hyaline and finely granular casts. 



2d. Leucocytes, 3800. Cultures made from vein of tho nrm gavo 

same actively motilo bacillus aa in tho first culture. 

6th, Widal reaction positive for 11. typld in 1 to 20 dll.; negntivo 
at 1 to 50. 

0 th. Patient's tompornturo reached normal to-day, Tho convales¬ 
cence from this timo was unovontful. 

Bacteriological Examination. On April 14th cultures were mado 
from tho median basilic vein and 10 c.c, of blood was distributed 
among six flasks containing 250 o.c. of bouillon each, lie fore tho 
culture was taken tho skin of tho forearm was carefully cleaned accord¬ 
ing to Cole’s method, and tho same technique was observed in tho first 
case. In only one flask did a growth develop. This proved to be an 
actively motilo bacillus similar in ail respects to tho bacillus from the 
first case, except that milk was not turned nlkalinc. Litmus milk was 
faintly acidified, and aftor two or threo days’ growth thcro was gradual 
return to tho neutral reaction, but very slight alkali if nnv was pro¬ 
duced, even at the end of four weeks' time. Tho growth in all other 
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media, the gas production in tho various sugars, and the abscneo of 
indol formation, all corresponded to tho characters of the bacillus from 
CftSO I. During tho patient’s rclnpso tho Eame organism was recovered 
from tho blood for tho second time, and developed in fivo out of seven 
bouillon flasks. Cultures from tho urine inado May 10th gave negn- 

^ThoBerum from tho patient reacted throughout tho convnjcscenco of 
tho primary attack, and during tho relapse with this bacillus in dilution 
of 1 to 200 ; with Gwyn’s bacillus at 1 to 500 ; with Cushing’s bacillus 
at 1 to 200, and with Carlcz, Cnso I., at 1 to- 20. The serum agglu¬ 
tinated not only these various strains of paracolon bacilli, but also 
reacted in low dilution with typhoid bacilli. Tills positive Widal 
reaction developed during tho convalescence from tho primary nttnek 
and lasted throughout the relnpso. A definito reaction was never 
obtained in dilutions higher than 1 to 20, but some clumping was 
noticed oven in 1 to 100 dilutions. 


Orcenber ger, Case I. 


J. M. Typhoid 


Time one hour. 


U.C. Typhoid 


N.C. Typhuld. 
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0 *=> No test made at this dilution. 


Tho observations upon tho occurrence of tho paracolon or para¬ 
typhoid bacillus nmdo by Achard and Benenudc, Widal, Gwyn, Cush¬ 
ing and Schottmullcr, Kurth, Brion and JCaysor, and Coleman, have 
been thoroughly roviowed by Hewlett; and Johnston in Ids nrtido 

upon tho subject has dUcusscd tho characteristics of tho organism as 
well as its agglutination reactions, aud tho clinical aspect of the 
infectious. 
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Brion and Kayscr's caso ia especially noteworthy as illustrating tlio 
remarkably wide distribution of tho organism throughout tho body. 
In their case they recovered the paracolon bacillus from tho blood, 
urino, feces, vagina, and rose-spota. And tho case ia of further interest 
inasmuch as two relapses followed the primary attack, and during tho 
convalescence from tho last one Bymptoma of thrombosis in tho left leg 
developed. Certainly, with these two complications, with tho enlarged 
spleen, ro3e*spots and diazo reaction, which wero all present, tho clinical 
picturo of typhoid fovor is practically completo. But yet tho Widal 
reaction was absolutely negativo and tho organism isolated repeatedly 
front so many different situations, and which tho authors identify with 
tho paracolon bacillus of Schottmiillor's typo “A," reacted in dilutions 
of 1 to 1000 with tho patient’s serum. Besides Cushing’s enso and tho 
second case of tho present scries, this ia the only caso reported with 
relapse. 

Most of tho cases mentioned by Hewlett have evidently been uncom¬ 
plicated infections, but It {s possible that both tho paracolon bacillus 
and tho typhoid bacillus may be present in tho body at ono and tho 
eamo time, thus producing n double infection, 

In this connection Libmnn reports n ease of cholecystitis in which 
tho paracolon bacillus was isolated during lifo from the gall-bladder, 
blood, and urinary bladder. The bacillus reacted in dilutions of 1 to 
60 with the patient's serum, but n Widal reaction was also obtained in 
dilutions of 1 to 250. At autopsy healing ulcers were found In the 
ileum. From tho presence of tho Widal reaction in such high dilutions 
there can bo littlo doubt thnt tho caso was really ono of typhoid fover 
with n secondary infection by tho paracolon bacillus. It is, neverthe¬ 
less, interesting to nolo the point pf principal infection in this caso, 
namely, tho gall-bladder. 

Anothor autopsy is reported by Strong. Tho patient had been ill for 
twenty-six days, and there was continued high tomporaturo. Tho 
autopsy, forty*two hours after death, rovealed tho signs of au ncuto 
infection, Tho spleen was largo and soft, tho mesentcrio lymphatics 
were swollen, and somo along tho small intestine wore hemorrhagic. 
Both tho large and tho small intestine wore normal throughout. 

From tho splcon a bacillus was obtained which resembled Cushing’s 
Bacillus" O.” It was not possible to ninko agglutiurtlon tests, and 
none of the tissues was examined microscopically, Fresh smears 
from tho splcon showed a few crcscentio rcstivo-nulumnal malarial 
parasites and a fair amount of malarial pigment. 

From a study of tho coses bo far reported it is ovident thnt thoy 
represent practically tho same affection caused by n bacillus or group 
of bacilli which differ materially from both the colon and typhoid 
groups, but have a closo relationship to tho enteritidis group. Tho 
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clinical symptoms arc those of a mild infection or more often of typhoid 
fever. In fact, it is frequently impossible, on clinical grounds ulone, to 
distinguish them from tlio latter disease. The general malaise, head¬ 
ache, diarrhoea, and temperature curve, together with the enlargement 
of the spleen, rose-spots, and diazo reaction, form a group of symptoms 
nnd signs which would, under ordinary circumstances, render the diag¬ 
nosis from typhoid fever impossible. Itelapso may occur, and oven the 

complications are those common to typhoid fever. 

Iloth of the present cases differ somewhat from those so far reported, 
in that herpes was present, and cpistnxis occurred early in tho disease. 
The first case was uaherod in by a chill, a condition noted only in one 
other caso, and tho terminal hyperpyrexia which occurred in this 
patient is unique. Tho rclapso observed in Case II. was likewise 
unusual. Owing, howover, to the positive Widal reaction obtained in 
this case, it is quite possible that tho paracolon bacillus was not the 
only agent concerned, but that tho condition was really one of double 
infection. Libman'a case is certainly to bo considered os a double 
infection. Mcltzer In a critical review of tho subject Is inclined to think 
such double infections are not uncommon, and further believes the 
paracolon bacillus is tho prime factor; whereas, the typhoid bacillus 
invades tho circulation secondarily and only in sufficient numbers to 
impart to the blood tho power of agglutination. He this as it may, tho 
persistent occurrence of tho bacillus and relatively high agglutination 
reaction of tho serum in the present ciue mnko it seem probablo that 
tho principal cause of the infection was the paracolon bacillus. It bus, 
therefore, been considered ns such. 

Tho first cose, on tho other, baud, was beyond doubt an uncompli¬ 
cated paracolon infection. Although in certain clinical respects it 
resembled typhoid fover, still tho ovidcnco was not conclusive, and 
without the aid of tho Widal reaction and blood culture it could only 
bo said that tho patient was suffering from a sovere ncuto infection. 
From a study of the pathologicnl findings it immediately becomes 
evident that this is actually the case. Tho diagnosis of typhoid fever 
can certainly bo excluded. The abscnco not only of ulcere, but 
oven of marked microscopical lesions in tho intestine, and tho normal 
bIzo of tho mcsonteric lymph glands without cnduthelioid proliferation 
either in them or in tho spleen, servo to stamp this condition as one 
totally different from typhoid fover. Such slight swolllng of tho 
lymphoid follicles as was present is readily accounted for by tho large 
numbers of round worms found throughout tho lower gastro-intestinal 
tract. 

Doubtless typhoid infections may occur without marked intestinal 
lesions, or oven without intcstinnl lesions at all; but in these cases tho 
changes In the lymph glands and spleen nro still characteristic of tho 
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disease. Opie has recently reviewed this literature, and finds thnt many 
of the cases do not hear close analysis. Frequently swelling of tho 
lymphoid follicles or even small ulcers wero present in unusual stlua* 
lions, and in tho earlier cases the bacteriological records nro incomplete, 
From our present knowledge it seems not unreasonable to supposo that 
some of tho cases of this lntter group wero really paracolon infections 
and not typhoid fever nt all. 

In the pathology of this case specific lesions wero entirely wanting. 
Focal necroses of tho liver, ns Flex tier has shown, nro so commonly 
caused by intoxientions of both baclerinl and chemical origin that no 
stress can ho laid on their presenco in this case. And Cushing, too, 
produced tho same lesion experimentally in rabbits by inoculations of 
bacilli belonging to tho entoritidb group ns well as by paracolon bacilli, 

Broad conclusions cannot bo drawn from ono or two cases, but if 
subsequent pathological findings confirm tho results so far obtained, tho 
distinction mado on a bacteriological basis by Schottmiiller and others 
between these infections and typhoid fever, will ho fully confirmed by 
anatomical ovldence. Tho wide distribution of tho bacillus in tho 
body ; its constant occurrence in tho circulating blood, and tho nbsenco 
of any localizing lesions all lead to tho conclusion thnt tho condition is 
simply ono of general Infection. And since It Is now fairly well estab¬ 
lished that typhoid fever is not a local disease, hut rather a general 
Infection with localized lesions, it is not surprising that tho symptoms 
in these two affections should bo so similar. This Is all tho more strik¬ 
ing when tho closo relationship between bacillus typhosus and thopnra- 
colon bacillus is considered. 

It Is, of course, possible that further observations will discover n 
closor connection between theso paracolon infections and typhoid fever 
than tho present evidence can show but tho fact still remains that the 
paracolon bacillus is capable of producing a fatal infection distinct 
from typhoid fevor. 
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